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MONTHLY WEATHER R.EVIEW. 

THUNDERSTORM A T  TULSA, OKLA., JUNE 6, 1919. 
13y J. A .  REIHLE. 

[Dated: IVwthor Bureau Aerological Station, Drokeu Arrow, Okla, June 21,1919.1 
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During the afternoon of Julie G, 1919, the gemsis and 
growth of a cumulus cloud through cumulo-nimbus into 
an unusudy destructive thunderstorm were watched by 
the men on this station. As this storm started and 
attained its eatest fury within a few miles of this 

tions recorded shortly before the storm, espccidy since 
free-air conditions cannot usually be obtrtinecl by kites 
for several hours previous to such a storm on account of 
low wind velocities. 

During the morning the wind was t.oo light! to suut,ain 
a kite, and the temperature rose from 14.5' C. in the 
morning to 31' C. in the afternoon. At 1:50 p. m. 8 
south breeze became strong enough to start a kite flight, 
and at 3:33 p. m. an altitude of 3,691 meters above sea- 
level was reached. 

of the free-air data, computed by the 
Aerological &vision, is given in Table 1. A notable 
feature of this table is the steep tempe.rature adient up 

local convection; in this case, however, the 
were scarcely sufficient to cam- the risint air oft t.0 n 

his saturation 
&vel would have been reached by convection ascent at  an 
altitude of approximately 1,750 meters above sea-level, 
under t,he surface conditions recorded a t  3:33 p. ni., with 
a temperature of 30.4O C. and a dewpoint of 1S.S' C. 
[Hm= (t,-td.,.)/.0O77]. In  the re ion where the 

must have estended upward su&cientlv high for con- 
densation to begin in the rising air. 'phen, owe con- 
densation had begun the gradients noted in Table 1 
would have been sufficient for the conbinued upward 
movement of the satiirated air, and tlie growth of t,lio 
lar e cumulus clouds .observed. 

f h e  wind, as determined by pilot-balloon a; wensions 
a t  3 p. m. on the 8th and at 7 a. m. on the 7th, is shown 
in Table 3. 

station it wil P be interesting to note the free-air condi- 

A summar 

to 1,500 meters. This condition was favorab !? e to strong rdients 
oint where condensation wou d occur. 

cumulus clouds started t,hese su era f iabatic. grndients 

TABLE l.-Fwc-nir data Jrowi kite ]light at Br@kc?b drroco drrulogiral 
Btation, J i m n  6, 1.919. 
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TABLE ?.--c'loiuls obserzmi durin.g kite.Pight. 

Timc. I Amount. 
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Direc- 
tion. Kind. 

S I .  
W. 
SW. 
W. 
W. 
SW. 
W. 
W. 
sw. 
W. 
sw. 
w. 

JW. 

TABLE 3.- Wind direction and idori ty ,  by pilot balloons. 

Altitude above statlon [meters). 

h'oTE.--Rtation elerntion, 2X3 mcters. 

At  3:% p. m. the summits of a few cumulus clouds 
began to a pear. One anvil shaped cumulus was seen 

ous peaks stret,ched away t,o t,he west. A t  3 p. m. an 
immense cumulus cloud estiniated t.0 be 40 or 50 kilo- 
nict.ers away to the west,-northwest, wit.11 a sunimit es- 
tending t,hrough the a1 t,o-cuniulm layer and t.0 a con- 
siderable dist.ance above it, began to show signs of pre- 
cipit.at,ion, niid at 4:42 p. ni. the first thunder was heard. 
At, this t.ime t.1m-e was a well-marked area of precipita- 
t.ion in t,he cent.er of the cloud and tlie whole niass was 
moving slowly eastward. 

As tlie storm approachecl it increased rapidly in size 
and a veil of false cirrus overflowed east,ward and south- 
wnrcl. 1Tnderneat.h the anvil portion which extended 
forward the cloud took a w-ell-developed mammato- 
cumulus form. A continuous roar of thunder in the 
upper portion of the cloud was heard for perhaps half 
an hour before the a,rrioal of the storm. 

The storm moved from the west, i. e., with the wind 
at  2,500 meters altitude and higher, and cowred Tulsa 
County and adjoining territory; The destructive vio- 
lence was spread over sevexal square miles, and extended 
from Collinsville on the north to Bisby on the south 
(see map). One child was killecl at, Bisbv, several 
people were injured in various places by falling build- 
ings, and damage to property and farm crops amount- 
ing to more than a million dollars was sust.ained. The 
damage resulted from a combination of wind, hail, and 
rain. 

The anemometer at  Broken Arrow recorded an es- 
treme wind velocity from the north-nort,hwest of SO 
miles per hour (36 m. p. 5.) and L masinium velocity for 
five minutes of 67 miles per hour (30 m. p. s.) at 6:28 p. 
m. Five or six miles farther west the wind nppeared to 
have been more violent. A schoolhouse (fig. 1) and a 
largci barn, just complet.cd, were blown down, and 
several farmhouses and barns were unroofed. At 

t.0 the nort K east. and a row of three or four mountain- 



IVI. vv.  K.. June. 1919. 
[To face p. 391 .I 

v-.-.-.-.-.- 

i 
COLLINSWLLE i 

i 
i 
i ~, 

I 

i 
i 
i 
i 
i 
i \  
I 
I I 

FIQ. 1.-Union Sahoolhouse 6 miles wwt of Broken Arrow blown down by the wind, 
Takenfrom the northwed. &hoolIlhrers. beiore the d s t  window laid out to dry. 

FTQ. 1 (E. H. H.)-Southern Hemisphere circulation. (Lockyer.) (Eee p. 375.) 

.- -.- - -.-.-. 

ma. 3.-Home of E. L. Levin 1602 South Boston Street. The flood swept this 6roo 
bungalow several yards from the foundation. The house was completely fllled wi 
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Bisby 30 houses were rcport,ed to have heen demolislied, 
and a number of oil tanks were damaged or blown away. 
This wind was not of tornadic character, but simply a 
straight blow wit,h a front of S to 10 niilcs or more. 

l’hc lionviest rainfall, amounting in popular language 
to a c.louclhurst, fell in Tulsa, where 5.SO inc1ic.s Was 
rwortlecl. At Broken Arrow 1.05 inches WRS rcc?c.)rtld 
‘l’hc~.r amounts are somewhat tlcficiont 011 ttw,tiulit of t.lle 
high wind tlint tw.conil)ani~d. the hcavicat d~>\t~1ll)i~tW. 
Hailstones 1 inch in dio.rnet,cr fell in Brokcn B r r o ~ ;  iii 
Tulsti one hailstone WIIS found to nictwurc? S by 6.5 i n i h s  
in cirounifcrencc, and ttnothr \veigIicd -I+ 0~11ci~s. The 
hc~nvicst fd l  of hid O ~ C U I T ~ ? ~  1)c.twcc.n B r o k ~ i  i h ~ ~  itlid 
Ti.ils:i., slic~mi by the clotted :ire:% on the map (fig. 2). 

T O R N A D O  AT F E R G U S  F.41 

On thc iLfternoii11 of SulltliLy, Jurio 22, 1919, : L t  -l:-i5 
1). in., trhc tmo\vii of  Fergus Fdls W~IS stru(!k by :I tort1tL~l~~ 
\ v I I i & ,  nlniost in n twinkling, rtized 22s I ~ C ~ I ~ H C H ,  killed 57 
people, and injured many more. 

Frnni descripbions given hy persons who saw the ti ~ r -  
i i d o  AS it approached the city it appears tliat it WM 
accompanied by all the pligiionienn which characterize 
suah stornis-a black, funnel-shaped, i’ twisting ’’ cloucl, 
or sp.veral of them, a heavy downpour of r ah ,  and a 
terrific roar. Mrs. Elsie Ihthbun, who watched the 
storm from the Great Northern Railway Station, is quot,ctl 
in the Minneapolis Tribune as saying that “ the sti:irn~ 
:~ppr..~:~cJierl mpicll 7, m-itli l>l.zck clouds .pushing u > from 

Falls there w-as a humming like a dozen factories nll full 
of buzzsnws running at once, and then when the storin 
arrived there was n pandenioniu~n of noise.” Richnrd 
I<ryiicii, nccording to the same paper, also watched the 
storin froni the Great Northern station. He is cp.1otcd: 

For it, coii&!critlJe tinic hefore the tornado Rtriirk there was o riini- 
bliiix .snmid, mid then it. started t,o rain slid rained hard. We thoiiglit 
the win wits going to stop. but  hailstones the size of mnrldes l>e:an ttr 
fall. ’ 

tl;o west townrd die city. Just befibre it. struck k ergus 

Quoting froni the Miiinespolis Journ:il of June 33, 1910 : 
The iiwt &mi, t.hcy say. struck the town from t,hc IinrDhwmt, and 

tnrc tliroiigh the Lake l l i c e  diatrict. This was the one that. wrecked 
the Griind Hot.el. The second storm. which brought driving r a i x  
appr~vwhed from the southwest. A t.hird. it is claimed, swept over tlie 
ewterii pnrtion of the t3wii froni the southeast. but did less damage. 

Fcrgus Falls, with B population of 18,000, is situated 
in northwest.crn Minnceota. Tho town is clividod info 
two sections, north and south of the Red River. It 
was tfhe north portion that was demolished. See figures 
1 and 2. 

Telegraphing over hay-bale wire froni Feraus Falls 
t,wo davs after the tornado occiirred, Carlton b. Miles, 
of the Minneapolis Journal, said : 

“Htdf the town looks like a vast acreage of kindling; 
the other half, save for trees split a t  the roots, is un- 
harnied .” 

But while it is true that only half the town was deniol- 
ished, the line of wreckage could be clearly traced for 
a dist,auce of 10 milos to tlie e&, and a bank check was 
picker1 up 60 miles away. The property loss was 
$3,.500,nnn, of which $50o,nn0 was in automobiles, 
many of which were caught by flying d6bris. In one 
inst,ance the force of the wind split a huge tree, threw 

1 The Lilrrary Digrst, New York, July 26, 1919. pp. 33 and 40, has 3 drtailed a+ 
count o f t  1 is slorm and tho damage wrought. 
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Here the hailstones said to have been the size of hens’ 
eggs fell in large quaiitit . Over a wide itreti in 
this section the h i 1  ct~use B Rlmost :b tot%] hss f)f  whit 
had proniisecl to 1)p. an abundt~nt crop of  whsata mtl nalts. 
Corn was torn to shreds, gardens oblitwated, and fruit, 
particulnrly poaches, of which tlwrc were it. nuinher of 
coninic?rc..irii circhtirtIs, wt~s nearly d l  knonkcd froni the trws, 
while eve11 thc? bark WRS seric.iuslp injiirecl hg t,he hail. 

The flood in rriilsii resulting froni the excessive rain 
.c::iusetl prnpcq-ty clnninge anioiin t.ing to thoussiinds of 
ilollapj. Hoiises were niovocl from thcG foiiiid:i.t.ic.~iis 
(lie. 3 j ,  iuid garages nnd autoinohles were witshed atwity 
Ly i~ t rrrent several feet deep that ritgctl through the 
lt~\vcr sect,il.ms of t,he city. 

LLS, MINN. ,  J U N E  22, 1919. 

an a.otornobile into the intersection; atid then closcd 
up t,lic. opening, holding the machins like a vise. 

Thc following arc soiiie of the rciiiarknhle franks of 
t.he tornado as recorded in the Minneapolis Journal of 

117ind forc~.-A trunk with clothin was carried from 

two blocks away. 
A slender weed was driven 6 inches into a heavy 

plank. 
Clover leaves were driven into the plaster in ninny 

residences on the north side of the river. 
The Grettt, Northern “Oriental Limited,” west-bound, 

was tmveling between 30 and 40 miles ai1 hour when 
the twister struck the baa age car behind the tender 
when about 6 miles east o?%ergus Falls, throwing 7 of 
tlie 11 conches from the rails. The baggage car was 
torn out of the train and set down about 30 feet from 
the rails at  right angles to them. The suotion also tore 
out the track under this car. 

Ssie~ion. (ex:plo.siv~ pxpziiaion of air u.s 7 t , a  pr~stti6rs of 
torndrlo pn.s.wd) .-In homes where there were stained-glnss 
wiiiclows, the c.olored portion is intact although the regu- 
lar window dass is broken. 
~n iiiany fionies a~ tlie clotliing storcc1 in closets (lis- 

a11 mwctl in the storm. 
f n  one flock of 30 chickens all their fettthcrs w(~rc 

stripped off, and the chickens were found in the hcn- 
house sitting up stiffly at tittention. All of them were 
dead. 

Agnes Pnlni, the little tlaugliter of August Palm, was 
sitting on her father’s lap in their honie on the cast 
side of Lake Alice. The father, mother, and sister wcrc 
killed, but little Agnes escaped injury, although her 
shoes were torn froni her and she was set down a short 
distance a w y .  

LocccZimtzon qf drcma.ge.-Three houses stand alone on 
Cleveland Avenue north. The top story of each is sliced 
off as clean as if with a cleaving knife. 

In t,he Knoff resiclence a cut-glnus vase was carried 
from its resting place on a buffet over a pile of dishes, 
around a corner into the living room and was found 
unbroken on t$e floor. 

The Levorsen house on Lakeside drive was so hntlly 
daninged that it  was deemed misafe to cntcr it. * * * 
All the furniture was in splinters except t-lie buffet, which 
was niovecl 2 feet f r d  the wall with not ti dish broken. 

In one house every stick of furniture was destroyed 
with. the esception of the piano and a talking inachne, 
which were not even scratched.-H. Lyman,. 

-June 23, 24, and 25, 1919: 

the residence of E. T. Barnard into t 7 ie attic of a house 
The trunk was found uninjured. 


